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ABSTRACT . 

A six-year program providing training for ten 
individuals in science education and seven in mathematics education 
research is described. Lists of program objectives, requirements and 
course work for the program, and faculty members involved are 
included along with information on selection of trainees, enrollment 
by year, resulting dissertation titles, and present location of 
graduates. (DT) 
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ABSTIUCT 



Tlie SIX year program provided training for 10 individuals in sclcncG 
Qducation and 7 In mathematics education rGsearch. Tlie trainees came from 
the United States and all had a 2,75 or better GPA and had earned a M.S. 
degree prior to admission* 

.I? 

Each matheinatics education candidate^ prior to completion of the 
programj completed course work in mathematics equivalent to that required 
for the M.S, In mathematics. 

Each science education candidate , prior to the completion o£ the 
program, completed a minimum of one year of course work In biology^ 
chemistry^ physlcss and earth science^ the equivalent in course work of the 
MiS, In one of the disciplines ^ and a minimum of one year of calculus , 

Course work supplementing the science and mathematics courses related 
to research training included statistical analysis^ research design^ curri- 
culum development; philosophy of education, science education and/or 
m.athematics education ^ computers and psychology of learning. 

Each candidate planned an individual research project following his 
participation in a research practicum* Tlie course work of the trainees 
included academic offerings of many departments in the University and the 
individual research involved the following University of Wisconsin centers 
and laboratories; 1* Center for Research Design, 2, Scientific Literary 
Research Center, 3* Survey Research Center^ 4, Mass CoTranunication Research 
Centers 5, University Computing Center, and 6, Educational Research and 
Development Center as well as the State Department of Public Instruction 
and many local school systems and universities In the U.S.A. 
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The Research Training Program herein reported was 
carried on pursuant to a grant from the Office 
of Education^ U.S* Department of Health, Educations and Welfare 



Final RGporl: pn USOE Scicnca and Mathematics Research Trainee Program 
University of Wisconsin - bkdison, Wisconsin 53706 

1966-1972 

The Science and MaUhtmatlcs Rasearch Training Program was conducted a 
this University for a period of six years. During this time each trainee 
enrolled who completed the program^ earnad the Ph*D. degree^ and subse- 
quently was employed in a college or university where he has been able to 
conduct himself coimnensurate with his training, 

tflie trainee program consisted of four parts: a. academic preparation 
In science or mathematics; b* academic preparation in science or 
mathematics education to Include statistics 5 research design^ curriculum 
development^ phllosophyj and psychology; c, working S-10 hours per week on 
research under an exper lanced resaarcher for at least one year; and 
d- completing one research project on a topic of his selection, Eaeli of 
the trainees devoted more thar4 600 hours to research during the term of 
the program. 

Throughout the period of training each trainee had available to him, 
on this campus 3 the services of the a. Center for Research Design^ 
b. Scientific Literacy RGsearch Center^ c* Survey Research Laboratoryj 
d. Mass Communication Research Center ^ e. University Computing Center ^ and 
f. EduGation Research and Development Center 5 as well as the counsel of 
scholars from all academic deprijrtments , 

The trainees were selected from the U,S,A. on the basis of merit. 
Each year announcements were sent to leading institutions in the U,S, 
inviting applicants to apply to the program. 



Program Objectives 

I* General Objectives - . 

To preparG capable students as resoarch specialists in SclGiice 

Education and Mathematics Education* 
2. Specific Objectives 

a* To develop academic competence in Science and Matliematlcs , 

b* To d&velop competence in the design and conduct of several 
varieties of research: clinical ^ experimental 5 survey , etc, 

c. To provide eKperlence In research areas in the achools. 

d. To Btimulate interest in educational research, 

e To develop a reasonable philosophie background for the 
researcher (Ph.D Degree). 

Program 

1* Each Mathematics Education trainee ^ prior to completing the program 
completed course work in mathematics equal to that required for the 
M,St in ms^thematics* 

2. Each Science Educattoh trainoej prior to completing the program, 
completed one year of course work in biology^ chemistry^ earth 
scieiica^ and physics ^ course work equal to that required for the 
M,S, in one of the disciplines, and a min-dmum of one year of 
calculus* 

3. iTie trainees developed competence in research as a result of- 
year 1 - successfully completing cpurses devoted to research 
design, devoting 6-8 hours per week to a research project working 
as a member of a research team or under an e>:perienced rcBaarchGr, 



and yGaifS 2 and 3 - devoting 8-10 hours per week to a research 
pro j Get of his o\m. Each trainee devoted more than 600 hours to 
research during the progratti and completed at least one piujie of 
liidependent research, 

Hic trainees in science and mathematics education met as separate 
groups for a miniTnum of one two hour seminar per week to diseuas 
the research needs and problems of science and mathGmatics 
education respectivelyi 

Professional Education course requirements. 

Statistical Method Applied to Education 3 cr. (A) 
Intermediate Statistics 3 cr, (A) 
Multlvariant Analysis 3 cr, (B) 

Statistical Analysis and Research Design 3 cis (B) 
Computers 2-3 cr, (A) 

Foundations of Educational Measurement 3 cr, (B) 
Curriculum Construction 3 cr, (A) 
Phlloaophy of Educatloii 3 cr. (B) 
[ (A) - all students completedj 
[(B) = depends' upon Interests of student] 
Science Education 

Advanced Problems in Sclenco Education 3 cr. (X) 

Science in the Elementary School 3 cr, (X) 

Seminar in Science Education 2 cr, (X) 

[ (X) ^ Science Education Students] 
Mathematics in the Secondary School 3 cr, (y) 
tiathematics in the Elementary School 3 cr, (Y) 
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Seminar In Mathamatics Education 2 cr, (Y) 
[ (Y) - Mathematics Education Students] 
Faculty 

Dr. Jack A, Reed - Scienca Education, Ph*D, - Uiiivarsity of 

Illinois - 1965, ^ . " ' 

E^grignce - Eastern Illinois Univarsityj 60-63 5 University of 

Illinois^ 64-65; Southeast Missouri State College^ 65-67; 

Northern Nigeria TaachGr Education Project, 67-69, 

Publications - Biologys A Guide for Teachers 5 Bulletin No, I3I65 

19665 State of Missouri Teacher Inservlce Education Program-- 

Aliinadu Bello University^ Nigeriaj 1968, A Guide for Teaching 

First Year Science--Northern Nigeria^ 1969, (with others) 

Assignment - Assistant Professqrj Department of Curriculum and 

Instruction 

Dr. Alan Voelker - Science Education, Ph,D, - University of 
Wisconsin * 1967* 

Experience - Ohio State Universityj 67-69 

Publications - Teaching Concepts of Physical and Chemical 

Changes Journal of Research in Scitr.nce Teachini^ No, 5^ 1969, 

"Concept Teaching and the Nature of the Scientific Enterprise^" 

School Science and Matheinatlcs , Vol, 69 ^ 1969, 

Assignment - Assistant Professor^ Wisconsin R&D Center and 

Department of Curriculum and Instruction. 

Dr, Thomas Romberg - Ph*D, Stanford University^ 1967. 

Experience - SMSG Writing Team 1964, 
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Publica'uloti - "A Note on Multiplying Fractions" - The Arithmafaie 
Toaehar, mrch 1968. "The Development of Mathematics Achievamcnt 
Tosts for National Longitudinal Study of Mathematical Abilities." 
Tho Arithmotie Teacher . May 1968. "Survey Research: Guidelines 
for Status Studies," The Arithmati c Teacher. November 1968. 
Assignmsnl: - Associate Director, Wisconsin R&D Center, 
Associate Professor, Wisconsin R&D Center anJ Department of 
Curriculum and Instruction. 

Dr. John J, Uarvey - Mathematics Educatlcn. Ph.D. - Tulana 
University - 1961, 

Publications - "Complete Holomorphs," Pacific Journal of 
Mflthematlcs, Vol. U, 1961. "The Hahn Embedding Theorem for 
Abelian Lattice-orderad groups," Transaotlon of the American 
Mathematical Society, Vol. 108, 1963. "Teachers' Guide for 
Developing Mathematicfll Processes," Wisconsin R&D Center, 1968 
(with Romberg). "Background of Projoctlons," Wisconsin R&D 
Center, Department of llathematics, and Curriculum and Instruction. 
Dr. Henry Van Engen - Mathematics Education 

Assifinment - Emeritus Professor, Department of Mathematics and 
Curriculum and Instruction. 

Dr. Milton 0, Pella - Scitnce Education . 
Assifinment - Professor, Department of Curriculum and Instruction 
and Wisconsin R&D Center. Director of U.S.O.B. Research 
Training Program, . . ' 
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Trainees 

1, Selection 

Applicants were solicited through tha wide cUstribti tion of a 
duplicated publication that included a description of the program 
and the method and deadline of application. All appliGations were 
received on a standard form* Those applications received by April 1 
were suimariz;ed as to: 1^ GVA^ 2, Age.5 3* Statement of purpose^ 
4, Depth and breadth of academic preparations 5, Nature of 
experiences and 6* Judged potential i 

Ihe most promising candidates were selected by a coinmittee of 
professor's of science and mathematics education # IHiere ware 
generally five trainees each in sclGnce and mathamaties education 
in residence per year. 



2* Enrollment by year 



1966-67 



Program Year 



1* 



Bengingerj Tliomas L. 



Boles s Donald J, 



Jankej Delmar L* 



King 3 Irvin L, 



Niedfeldt, Gerald 



Sheplcr^ Jack L, 



ShGrman^ Jack E, 



Swartneyj Ilene J* 



Til omp s on 3 Walter 



2. 



Welnbrcnner^j Leroy B. 
None • 



3. 



None 
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1967-68 1, ■ None 

Program YGar 2* Bengingerj Thomas L. (withdrew at 

end of year) 

Boles J Donald Ccompleted) 

Jaiikej Delinar 

Kings Irviii L, 

Niadfaldt, Gerald W, (withdrew at 

end of yQar) 

Shepler^ Jack L, 

SheriTiang Jack (completed) 

Swartneyj Joyce (completQd) 

Thompson, Walter (xfithdraw at end 

of year) 

Weinbrcennerj Leroy B. 

3* None 

1958-69 

Program Year 1, Agin^ Mike L, 

Carpenter 5 Hioinas P, 

Grouws, Douglas A, 

Huffman^ Gary E, (x^lthdrcw during 

firat semester) 

Swans Jack A, 
'HiompSQn, BenjaTnln E. 
2. None 

3* JankSj Dalmar L, (completed) 
Ktngj Irvin L, (completed) 
. Sheplcr, Jack I. (completed) 
: v . , ; Weinbrennerg Leroy B, (completed) . 
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1969-70 

Prograin Year 1, Foster, Hiomas E, 

Hartmanj Dean D, 
Hunsakerj David D* (withdrGw) 
Montagu©, Margariete A, 
Reed J Ralph K, (withdrew) 
•2* Agin, Michael L, (completed) 
Carpatiters Hiomas P, 
GrDuws, Douglas A, 
Swan, Jack A* (completed) 
niompson, Benjamin (completed) 
3 « None 

1# Paliner:, Glenn 

Wall, Charles (withdrew) 
Wiles 5 Clyde 

2. Poster 3 Hioraas ^(completed) 
Hartman, Dean (completed) 
Montague, Margariete A* (completed) 
Ogdan, William 
Reed, Ralph (withdrew) 

3, Carpenter, Ihomas (completed) 
Grouws^ Douglas (completed) 



1970-71 
Program Year 



1971-72 

Program Year 



1. None 

2. HobbSj Charles Ccontinuing) 
Palmer 3 Glenn (completed) 
Row© I Ronald (continuing) 
Wiles 3 Clyde (continuing) 

3. Ogdons William (eomplDted) 
Roy 5 Rob er t (wi thdrew) 
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Period of Support for Trainees in Years 



Numbei' Graduated 


Number Withdrew 


iNUmDyi. \jOncmULng 


BolGs (2) 


Huffman (1) 


Rowa (1) 


Sherman (2) 


Huniaker (1) 


Wiles (2) 


Swartney (2) 


Wall (1) 


Hobbs (1) 


Janke (3) 


Bensinger (2) 




Shepler (3) 


Niedfeldt (2) 




Weinbrenner (3) 


Wiompsonp W. (2) 




Agin (2) 


Reed (2) 




Swan (2) 


Roy (1) 




Thompson, B. (2) 






King (3) 


: 




Foster (2) 






Hartman (2) 




• 


Montagua (2) 






Carpenter (3) 






Grouws (3) 






Palmer (2) 






Ogden (3) 











i\ U W 4 CI: 








Colorado 


fl) 


Florida 


fl) 


Idaho 


fl^ 


111 i fiois 

=JW Ji: =t J= ^ 


(2) 




(1) 


Mich is an 


(2) 


Montana 


(1) 


New York 




North Dakota 


(1) 


Oklahoma 


(1) 


Pennsylvania 


(1) 


South Dakota 


(2) 


Texas 


(2) 


Wisconsin 


(6) 



o 
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Boles - "The Feasibility of Teaching Biology Via the SocdO" 
^Historical Approach." 1968 ^ 
Sherman - "The Relative Effectiveness of Tt^o Methods of Utilising 
Laboratory-Type Activities in Teaching Introductory Physical 
Science." 1968, 

Swartney - "Learning Difficulties Encountered by Students Studying 
the CliEM Study Prograin,". 1968. 

Janke - "Tlie Concept Currency of K-12 Textbooks Relative to Earth 
Science." 1969. . 
Sheplar - "A Study of Parts of the Development of a Unit in 
Probability in Statistics for the Elementary School," 1969. 
Weinbrenner - "Science Classlf icatory Diniensions and Rules Used 
by Children." 1969. 

Agin - "Tlie Feasibility of Teaching Science Via a Socio- 
Historical Approach ," 1970, 

Swan - An Assessment of the Characterie tics of Plaget* s Formal 

Poiflode of Intellectual Development Measures of Combinatorial 

Oporatloni in Tropositional Tliinking, (Proposal), 

Tliompson - "Biological Concepts Appropriate for Inclusion in 

Grades K-12." 1970. = ' 

Foster « "Computer Programmed Individualized Instruction in ^ 

Mathematics*" ' . 

King - ^*A Formative Development of a Unit on Proof for Use In the 

i 

Elementary SchooXi" 1969, 
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Harttnan - "Tlie Construction and Validity of an Attitude Inventory 
toward Science and Technology." 1972. 

Montague - "Use of Matrix Satnpling Procedures witli Selected 
Examinee and Hetti Populations to Assess Achievement in Mathematics, 
1971- ^ * ' 

Carpenter - "An Investigation of Several Factors Underlying 
Conservation of Quantity and Numerousness * " 

Grouws - "Differential Performance of Tliird-Grade Children in 
Solving Open Sentences of Four Types*" 1971, 
Palmer - "A Technique to Determine the Stability of Pupil 
Interests in Science." 1972. 

Ogden " "Chronological History of the Objectives for Teaching 
ChemiUry 1920-1970," 1972. 

Continuing Studenti 

Hobbs ^ "An Indepth Analysis of Errors in the Use of the 
Dlitributive Property* " 

Rowe - "Teaching Objectives for Salence in the Middle Schools*" 
Wiles - "Teaching the Algorithiiis of Addition and Subtraction 
involving Digit l-jhole Numbers. " 

Locations of Gi^aduates 

Boloij Ronald , Central Washington State University 

, Ellensburgj Washington 98926 
Associate ProfleBsor of Blorogy Education 



JankGa Delmar 
Kings Irv^in 



Sheplerj Irvln 

Swartneyj Joyce 

WQinbrennerj Leroy 

Sherman, Jack 

MontaguGj Mar gar le to 
Grouws, Douglas 
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Texas A & M 
College of Education 
College Station, Texas 77843 
University Laboratory School 
University of Hawaii 
Honolulu, Hawaii 96822 
Chairman - Laboratory School 
Department of Mathematics 
University of Pennsylvania 
Indianas Pennsylvania 

Assistant Professor Mathematics Education 

State Universltj^ College 

Buffalo^ New York 14222 

Assistant PrDfassor Science Education 

Trinity College 

Deerflield, Illinois 60015 

Assistant Profassor of Science Education 

University of Colorado 

Colorado Springs , Colorado 80907 

Assistant Professor of SciancG Education 

UntvGrslty of Wyoming 

University of Missouri 

Columbia 5 Missouri 



Carpenter 3 Thomas P. 
Foster 5 Iliomas 
Agltij Michael L. 

Hioinpsonj Benjamin E, 

Swanj Jack A. 

Hartman, Demi 
Palmar^ Glenn 
Ogden, William 

Kbwej Ronald 
Wiles, Clyde 
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Boston University 

Boston, Massachusetts ' ' 

Sam Houston College 

Texas 

Michigan Xechnplogical Uhiversity 
Houghton, Michigan 

Ai distant Professor of Science Education 
Wisconsin State Univeriity 
Eau Clairej Wisconsiii 

Assistant Professor of Science Education 

Eastern Washington University 

Cheneys Washington 

Department of Mathetnattcs 

State Department of Educatiorij Iowa 

Cedar Falls ^ Iowa 

Rider College 

New Jersey 

East Texas State University 
Conmiercej TeKas 

University of Wisconsin - Aasistant 
University of Wisconsin « Assistant 
University of Wisconsin - R&D Center 



